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DNA '

1 2 1,2 2 2
2 2
(1. 214081; 2.
214081)
RACE , KSPI cDNA KSPI cDNA
890bp, 80bp  S'UTR, 546bp 3'UTR 87 264bp
1 Kazal (C X5C X(G)VC X(g)TYXNXC X6C X12C ), P1
MEGA 4.1 15 KSPI
, , KSPI KSPI ,
KSPI PCR R
, KSPI )
(P<0.05) (P<0.01) ,
) ) ) , cDNA, PCR
Q786; S917
(Serine proteinase inhibi- (Macrobrachium rosenbergii) (Li et al, 2008)
tor, SPI) R KSPI

(Jiravanichpaisal et al, 2006)

(Quinton et al,
2004; Chera et al, 2006; Christeller, 2005)

serpin  o.- Kazal Kunitz , KSPI Li (2009)
s Kazal , KSPI
(Kazal-type serine proteinase inhibitor, KSPI) , KSPI
KSPI Jalkanen  (20006)
(Kazal et al, 1948), , KSPI
(Procambarus clarkii) (Johansson et al, 1994) (Macrobrachium nipponense)
(Litopenaeus vannamei) (Jimenez et al, 2005)
(Penaeus monodon) (Nawarat et al, 2006) ( , 2010; , 2010),
* “ 77 ,2012BAD26B04 ,2012BAD25B07 ,2010GB23260592
, BE2010368 ; ,2011JBFA02 ,2011JBFCO1 , E-mail: zhangxiang6@163.com
: s R , E-mail: fuht@ffrc.cn
:2012-02-28, :2012-04-19
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, TOP10 , PCR
, cDNA 123 KSPI
Kazal , ContigExpress 3 5
RACE cDNA , KSPI cDNA
PCR DNASTAR 5.0 cDNA ,
, NCBI BLASTP
ExPASy
SignalP 3.0 Server
1 , NCBI Conserved Domains
11 ClustalX 2.0
, 2011 3 MEGA 4.1
(120°13'44"E, 31°28'22"N), 1.67—
2.70g, id 1.2.4 KSPI
) 6 PCR KSPI
, -80°C , RNA
PCR , ,
1.2 PCR KSPI
1.21 RNA cDNA 6
100mg, RNAiso Reagent RNA, 6 cDNA , 18S rRNA
DNase RNA DNA , KSPI cDNA
RNA , 18S rRNA ,
RNA PCR KSPI-QF KSPI-QR,
lug RNA , 18S-QF  18S-QR( 1) PCR 25ul,
BIO-RAD (iScript cDNA Synthesis Kit) PCR : 95C Imin; 30
R cDNA , , 95°C 30s, 55°C 30s, 72°C
: 4ul 5xiScript reaction mix, 1ul iScript reverse 40s; 72°C 10min, 4°C
transcriptase, lug  RNA,  Nuclease-free water Sul , 1.2%
20ul :25°C 5min; 42°C 30min; IQ5 PCR (Bio-Rad) 25ul
85°C 5min; 4°C Smin ¢cDNA -20TC : 10ul SsoFast EvaGreen Supermix (Bio-Rad)
1.2.2 KSPI 13ul DNase-free water 1ul primer  1ul cDNA tem-
cDNA , plate PCR , 95C
, KSPI , 1min, 40 , 95°C
, Primer 5.0 10s, 60°C 30s, s 55C
S'RACE  3'RACE , 95°C, 3 ,
cDNA , PCR KSPI , 3
5 3 1, 9—AACt
(Sangon) 3'RACE, 5'RACE , + (X +SD)
( ) (Takara) PCR
1.0% ,05%E.B 2
, PCR 2.1 KSPI cDNA
Sangon R ContigExpress 3
pMDI18-T (Takara), 5 , KSPI cDNA
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Tab.1 Primers and their sequences used in this study

43
Bank : ACL 36280, ACL36281, ACL36282,
ACL36283), (L. vannamei)  hcLvSPI

53
Sl hpLVSPT (GenBank . AAT09421, ABB29298)
5" GSP Outer Primer GACATCCCCGTTACCAAAGC ..
(M. rosenbergii) MRPINK (GenBank
5" GSP Inner Primer TATGTTTGTCCGTCGGTGGC
. : AAX83134)
3’ GSP Outer Primer CTCATCGGGGTTGCATCTGG
3’ GSP Inner Primer GCACCGAACTTCCAATG 2
KSPI-QF TCATCGGGGTTGCATCTGG 3 KSPI
KSPI-QR ATGTTTGTCCGTCGGTGGC KSPI , ,
18S-QF GGTCCGTTCACTTGCTT KSPI s
18S-QR TTCTCCGTCACCCGTAA KSPI ,
hpPcSPI3  hpPcSPI4
890bp, KSPI-Fu )
264bp (Open Reading Frame, ORF)
80bp 5’ (Untranslated Regions, UTR) 24 KSPI
546bp 3'UTR 3 4 2.4.1 PCR « 3
AATAAA Poly(A) ( 1) KSPI-Fu  KSPI-Fu
cDNA GenBank, JQ837820 > )
2.2 1 TCCCTTCCCATTCCCACCCCGECACTGTCCOGTCCAGAATTCCGACCTACAGACGTTCGT
KSPI-Fu cDNA 61 AAAACCTAAAACCTTGCAAAATGAAATCGTCCATTTTTACCTCCTGTCTCGOCATGACAA
, , 264bp 1 MKSSTFTSCLAMT
ORF 87 > ExPASy 121 TTCTCATCGGGGTTGCATCTGGACAGCCTTACTTTGTCTCTCCACAGCAAGAC TACTGCG
9.32kDa, 4 1 LT G6GVASGQPYFVSPQQDYC
6.50 SignalP 3.0 , ) o B . o o
181 CACCGAACTTCCAATGTCCGACAGTCGTAAGTGAGGTATGTGCCACCGACGGACAAACAT
22
¢ D 3 APNFQCPHVVYVSEYCATDGQT
2
. 241 AAAGGAAAGGGTAATTCCAAATTGAGAGGACACGCAATCACGTTGACATACGCACTCAAC
NCBI  CDD(conserved domain) ,
54 Y I NECPFARVAACGSPDLR RTITL
Kazal
BLASTP GenBank 301 ATCCCGGATCCTGCGGACTTGTACCAAAAAGGGCCCTTTCGTAACGGGGATGT CACTACT
71 H PGS CGLYPEKRGILW*
b
Kazal 361 GCCAATATGACTATTACGTGTATGAAAACAGCGATATGTGACACAGCTTCATTCAGTCAA
, Kazal 421  ATCAAGTTCCCATCGGAAGTTATAACATCCCTGGAATAACTTCCTAAATCTGACTTTCTT
481 TCAAGTTCGCTTGATTTCCACAAGATTTTTCTTAATTTGATGCATGTAGCAGGTCTCTGA
2.3 511 GATATGGCCAGTTGTCTGTAACATCTGAAGAAAGACTTGGATTRATAAARCCTTTGTAGC
MEGA 4.1 KSPI-Fu 601 AGGACGAAAAAAAAAAACCTATATTGAAATCCCTATTGGAACGACCGCAAAAAATTTTCC
KaZal 661  TCTTACCTTTAAACCTGTCATGTTAATTACAGATGTTTCAATACTAAAGATCTTATCCCT
721 GATGATTAAAAGTCAAACCTTGTTCCACCAACTTCATAAAGTAAAATTCCCAGTAATGT
P. clarkii) hcPcSP11 hcPc SPI2
( ) 781 TCTATATATTTRATAAAITTAACATCTGCAGTAGTGTTATATATATTTRATAAAIITTAGC
hpPcSPI3 hpPcSPI4 (GenBank
811 GGTTCAAAAAAAAAAAACCTATAGGGAAATCCCTAGGGGAACGACCGTAA
GU062746, GU062747, GU062748, GU062749),
(P. monodon)  hpPmSPI1 hpPmSPI2 1 KSPI-Fu cDNA
hcSPIPmM2 (GenBank : AAP92780, Fig.1 Nucleotide and deduced amino acid sequences of full-length
KSPI-Fu ¢cDNA in M. nipponense
ABB03697, APP92779), (Fenner- Kazal

openaeus chinensis) FcSPI 1-FcSPI4 (Gen-

P1 *
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Fenneropenaeus chinensis
4
Fenneropenaeus chinensis

Fenneropenaeus chinensis

100

47

]

|
8l Macrobrachiu
EEProcambarus clarkii (Hepatopancreas- hpPcSPI4)

Hepatopancreas-FcSPI1)
Hepatopancreas-FcSPI2)

(
(
(Hepatopancreas-FcSPI3)
(

Fenneropenaeus chinensis (Hepatopancreas-FcSPI4)

Penaeus monodon (Hepatopancreas-hpPmSPI1)
Penaeus monodon (Hepatopancreas- hpPmSPI2)
Litopenaeus vannamei (Hepatopancreas- hpLvSPI)
Macrobrachium nipponense (Testis-KSPI-Fu) *

m rosenbergii (Testis-MRPINK)

98 Procambarus clarkii (Hepatopancreas-hpPcSPI3)
Procambarus clarkii (Hemocytes-hcPcSPI1)
34 Procambarus clarkii (Hemocytes- hcPcSPI2)
57 — Penaeus monodon (Hemocytes-hcSPIPm2)
100 L Litopenaeus vannamei (Hemocytes-hcLvSPI)
0.2
2 KSPI-Fu Kazal ( BLSATP )

Fig.2 Phylogenetic analysis of the KSPI-Fu through comparison of Kazal-type inhibitors in other crustacean species
based on the BLASTP database

2.4.2 PCR
KSPI-Fu , 4 KSPI-Fu
6 ,
> > > > >
KSPI ,
142.9  (P<0.01)
, (P<0.05) ,
41
(P<0.01)
bp
500
250
KSPI-Fu 100
500
18S 250
100

RT-PCR

3 KSPI-Fu
(18S )
Fig.3 Detection of KSPI-Fu gene expression by

semi-quantitative RT-PCR (18S was used as control) in M.

nipponense
M. DL-2000 ;1. ;2. ;3. R
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Fig.4
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PCR KSPI-Fu

Quantitative RT-PCR analysis of KSPI-Fu expression in
different tissues of M. nipponense

3

KSPI

KSPI,
KSPI ,
, KSPI
(Augustin et al, 2009; Nirmala et al, 2001)
, KSPI

(Somprasong et al, 2006;

Jimenez et al, 2005)

, KSPI
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, P1 ,
(Irwin et al, 1983; Moritz et al, (Lu et al,
1991) , KSPI 1997) , P1 Arg Lys
; Pl Tyr Phe Pro
KSPI KSPI Met Glu Leu , ; P1 Ser
R (1) Ala ; P1 Asp Thr
KSPI, , K (Laskowski et
2 KSPI, 2 al, 1980; Scott et al, 1987; Saxena et al, 1997; Kanost,
KSPI (2) KSPI 1999) KSPI P1 Thr,
, K
KSPI , , Cao  (2007) KSPI 2
3) Kazal ) P1 Leu Pro,
KSPI , KSPI  Cao
KSPI (2007) KSPI
, KSPI :
KSPI KSPI
, KSPI : PCR Donpudsa  (2010)
KSPI PCR  Western blot
, KSPI KSPI S hcSPIPmM2
; KSPI, KSPI )
KSPI, KSPI KSPI , WSSV ;
(2010)" PCR
KSPI N 20 KSPI s hcPcSPIl
Kazal hcPcSPI12 , hpPcSPI3  hcPcSPl14
Kazal , ) >
Kazal Kazal hcPcSPIl  hcPcSPI2
50—60 , ; Cao (2007)
-5 2-4 3-6 Northern blot KSPI
: C XqnC XVC ) MRPINK ,
X5 TYXNXC X2.6C X@.16C [X@m, X n
] ; (2006)”
KSPI-Fu cDNA , , MRPINK
, N 22 (MSG) ,
, 1 Kazal )
: C XsC XVC X5 TYXNXC XC KSPI-Fu ,
X,C , Kazal (P<0.05)
Kazal C , (P<0.01) , KSPI-Fu
1 , 2010. Kazal
, 57—58
2) , 2006. Kazal (MRPINK)

, 62—63
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THE FULL LENGTH cDNA CLONING AND EXPRESSION ANALYSIS OF
KAZAL-TYPE SERINE PROTEINASE INHIBITOR GENE FROM
MACROBRACHIUM NIPPONENSE

ZHANG Xiang', QIAO Hui’, FU Hong-Tuo"?, WU Yan’, GONG Yong-Sheng?,
JIANG Su-Fei’, XIONG Yi-Wei’
(1. Wuxi Fishery College, Nanjing Agricultural University, Wuxi, 214081; 2. Key Laboratory of Freshwater Fisheries and
Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi, 214081)

Abstract A full-length KSPI ¢cDNA sequence was cloned from the testis of Macrobrachium nipponense for the first
time, using RACE technique. The full length KSPI ¢cDNA is 890bp, containing a 80bp 5" UTR, a 546bp 3’ UTR and a

246bp open reading frame encoding 87 amino acids. Amino acid sequence analysis revealed that its encoded amino acids

contained a conserved Kazal-type domain. The conserved sequence was C XsC X VC X5 TYXNXCX,C X,,C , and its

P1 active site was threonine. The phylogenetic tree based on 15 species KSPI proteins showed that KSPI from testis of M.

nipponense shared the closetest relationship with M. rosenbergii, and KSPI from hepatopancreas and hemocytes of other

species form the other two main branches. Quantitative PCR was used to detect the distribution of KSPI. According to the

results, KSPI was rarely expressed in liver, brain and intestine, whereas the expression levels were relatively higher in

ovary, heart and testis. Interestingly, KSPI was highly expressed in testis, while the expression of KSPI in testis was sig-

nificantly different with the expression in heart (P<0.05) and ovary (P<0.01).

Key words Macrobrachium nipponense, Oriental river prawn, Testis, Serine proteinase inhibitor, cDNA,

Quantitative PCR



